Source of material (2Z,4E,6E,8E)-3,7-dimethyl-9-(2,6,6-trimethylcyclohex-1-enyl)nona-2,4,6,8-tetraenoic acid (600 mg, 2.0 mmol), 4-hydroxy-3-methoxybenzaldehyde (358 mg, 2.2 mmol) and N,N-dimethylpyridin-4-amine as a catalyst quantity in anhydrous dichloromethane (25 ml) was placed in a 100 ml flask equipped with a funnel under N 2 protection, avoiding light and stirring conditions. Dicyclohexylcarbodiinide (454 mg, 2.2 mmol) in dichloromethane (5 ml) was placed in the funnel. The flask was cooled to 273 K and dicyclohexylcarbodiinide was added over a period of 10 min. After the temperature increased to room temperature gradually and the mixture had been reacted for 6 hours, dichloromethane (20 ml) was added. The combined organic solution was frozen in refrigerator and filtrated. The filtrate was evaporated on a rotary evaporator. The residue was separated by chromatography and dried under reduced pressure, the title compound was obtained as a yellow solid (yield 70.1 %). Single crystals were grown by recrystallization from ethyl acetate/petroleum ether (1:9, v/v) at room temperature (m.p. 382-383 K).
Experimental details
The methylene H atoms were refined freely due to the unstable, but unchanged structure of conjugated diene part in retinoids. The methyl H atoms were constrained to an ideal arrangement (d(CH) = 0.96 Å) with U iso(H) = 1.5Ueq(C)
Discussion
Retinoic acid analogues have an increased pharmacology effects and reduced toxicity for application [1] . 13-cis-Retinoic acid is a sort of retinoid which has been synthesized after all-trans-retinoic acid and it as well as other retinoids is currently used for treatment of dermatological disorders and certain types of cancer [2] . The title compound was prepared as part of our program to study the biological effects and toxicity of an retinoic acid analog. The orientation of the cyclohexene ring is influenced by the p-p conjugation interaction, where the C13C14 bond (1.400(6) Å) is obviously shorter than other CC bonds. The cyclohexene system is not planar and the torsion angles describe the conformation of the methyl group with respect to the cyclohexene system. Atom C15 deviates by 0.323(5) Å from the plane through C10, C14, C19 and C20, and the sum of the angles around C15 is 433.9(3)°. The pseudo-torsion angles show that the molecule is only slightly twisted. The plane of benzene is almost perpendicular to the plane of conjugate polyene. There exists p-p packing between neighboring molecules with interplanar distances of 3.482 Å, which contribute to the stability of the crystal packing. 
